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Abstract: Consumer goods industries are increasingly incorporating circular practices (e.g. recycling 
and reuse) into their offerings to reduce environmental impact and combat the issue of waste. The 
success of these offerings depends on consumers significantly changing their behaviour across the 
journey of purchase, use and disposal. There are a number of unique features that demarcate circular 
behaviour from other types of consumer behaviour, such as the fact that consumers must operate within 
a system of interconnected elements to enable resources to flow continuously. However, research to 
date has applied methodological approaches and behaviour models in a way that only addresses a 
fraction of the picture. In moving beyond this reductive framing of circular behaviour, a systems thinking 
framework is introduced, integrating circular behaviour research. The framework is applied to a case 
example and preliminary findings are presented, which highlight the capability of the proposed 
framework to explain broad and deep data on circular consumer behaviour. This can be used to pinpoint 
specific problems in an interconnected chain of behaviours, understand how system elements can 
cause unintended behavioural consequences, highlight barriers and opportunities to circularity and 
develop more informed intervention strategies. 
 
Introduction  
For decades, the production and consumption 
of consumer goods has followed a 
predominantly linear model. Raw materials are 
extracted to make products which consumers 
purchase, use and throw away as waste. 
However, with the growing application of 
circular practices (e.g. recycling and reuse) to 
reduce environmental impact, consumers must 
change their behaviour to adopt new and varied 
product and service models (Ellen MacArthur 
Foundation, 2019; Lofthouse et al., 2009; Ż. 
Muranko et al., 2021; Tassell & Aurisicchio, 
2020; A. Zeeuw van der Laan & Aurisicchio, 
2019). Whilst businesses are implementing 
circular infrastructure and offerings, it is 
consumers who are in possession of products 
when they reach the end of life and are 
ultimately responsible for enabling resource 
circularity. Therefore, consumer behaviour is 
hugely important in achieving a circular 
economy (Camacho-Otero et al., 2018, 2020). 
 
Previous research has helped to identify the 
key features of circular behaviour, revealing 
them to be extensive and multifaceted. First, as 
indicated by the EU waste hierarchy (UK 
Government, 2011) and circular economy 
frameworks (Blomsma & Brennan, 2017), 
certain circular behaviours should be prioritised 
due to their capability to keep materials at a 
higher utility level and reduce environmental 
impact. This requires consumers to shift up the 
waste hierarchy moving from disposal and 
recycling to reusing and reducing. Second, 
consumers practice multiple types of circular 
behaviour (e.g. (1) for one product across its 
life-cycle such as when using a durable water 
bottle and having to dispose of it at the end of 
life (Muranko & Aurisicchio, 2020) or (2) for 
more than one product such as when using a 
durable water bottle alongside disposable 
bottles (Ertz et al., 2017)). Third, circular 
behaviours are spread across the consumer 
journey including acquisition (e.g. re-buy, rent, 
receive), use (e.g. retain, care, engage with life 
extension services) and end-of-use (e.g. return, 
re-sell, dispose correctly) (Camacho-Otero et 
al., 2020; Wastling et al., 2018). Fourth, 
ultimate circular behaviours are enabled by a 
series of behaviours which are not always 
consecutively linked (Z. Muranko & Aurisicchio, 
2020). (e.g. obtaining a return envelope when 
purchasing a product to dispose of it correctly 
at the end of life (A. Zeeuw van der Laan & 
Aurisicchio, 2019)). Fifth, circular behaviour is 
part of a complex system of interconnected 
elements, such as actors, resources, 
infrastructure, information, value and 
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legislation, which influence how it unfolds 
(Zeeuw van der Laan & Aurisicchio, 2021). 
These elements are often psychological (i.e. 
within the person), described by Hornik et al., 
(1995). as intrinsic incentives (e.g. emotional 
reward, psychological attachment) and internal 
facilitators (e.g. awareness, knowledge). 
However, they can also relate to the interaction 
between a person and their environment, 
described by Hornik et al. (1995) as extrinsic 
incentives (e.g. monetary rewards, social 
influence, laws and regulations), and external 
facilitators (e.g. space, money, effort). In order 
to understand how system elements connect 
and interact within a complex system 
influencing behaviour, (West et al., 2020) 
propose a process of mapping. 
 
These five features indicate the need to study 
circular behaviour more holistically. However, 
behaviour is predominantly investigated using 
quantitative studies which look at a fraction of 
the picture. For example, in quantitative 
studies, the narrative on recycling is centred on 
disposal (Hornik et al., 1995; Tonglet et al., 
2004; Vining, Joanne; Ebreo, 1990; Vining & 
Ebreo, 1992)  whilst that on reuse is centred on 
purchase and use (Choate et al., 2014; Ertz et 
al., 2017; Poortinga & Whitaker, 2018). This 
falls short of explaining how circular behaviours 
operate across the product life-cycle. In 
comparison, qualitative research has shown the 
potential of exploring difficult to quantify 
relationships between behaviour and other 
system elements, such as business model 
experimentation for sustainability (Bashir et al., 
2020) and waste hierarchy awareness 
(Kunamaneni et al., 2019). It has also 
broadened the conversation on circular 
behaviour across the consumer journey 
(Lofthouse et al., 2009; Vaughan et al., 2007). 
However, without a systematic approach to 
considering the consumer journey, 
subconscious behaviours are likely to be 
missed. Other qualitative research has 
presented approaches to map circular 
consumer journeys (Z. Muranko & Aurisicchio, 
2020; A. Zeeuw van der Laan & Aurisicchio, 
2019) though relying heavily on business data 
with little understanding of how and why 
consumers act in reality. Overall, previous 
research only partly addresses the concept of 
circularity, omitting key variables and 
relationships between variables.  
 
Based on the five key features of circular 
behaviour identified, this paper makes a case 
for the importance of taking a system 
perspective in behaviour research and aims to 
develop a framework to integrate circular 
behaviour research. Understanding the 
relationships between system elements could 
help move away from problem displacement or 
shifting to a more integrated approach where 
interventions enable a wider web of 
interconnected parts to operate effectively 
together (Korhonen, 2020). 
 
Behaviour models and circular 
consumer behaviour 
This section discusses behavioural models and 
their applicability to understand circular 
behaviour constructs and system elements. 
  
Many commonly used behaviour models were 
not developed with (circular) consumer 
behaviour in mind but have been applied within 
this context. The Theory of Planned Behaviour 
(Ajzen, 1991) continues to be most widely used 
albeit with the inclusion of additional variables 
to increase its predictive power (reuse: (Ertz et 
al., 2017); recycling: (Tonglet et al., 2004)). 
Alongside pro-circular values and persuasive 
communication, the TPB has even been used 
to develop a behaviour change model for 
circular consumption (the Pro-Circular Change 
Model; (Z. Muranko et al., 2018). However, the 
TPB assumes that behaviour requires cognitive 
processing, limiting its ability to account for 
irrational or impulsive consumption 
(Baumeister, 2002; Kahneman, 2011) or to 
allow for gaps between values and actions  
(Boulstridge & Carrigan, 2000). 
 
Stern's (2000) Value Beliefs Norms (VBN) 
model was developed with the aim to address 
pro-environmental behaviour. In a mono-
directional chain, values lead to an ecological 
worldview, which shapes beliefs and a sense of 
obligation to act. Despite being described as a 
model well suited to predicting low impact pro-
environmental actions (e.g. recycling) 
(Whitmarsh et al., 2021), comparisons have 
found the TPB to be more reliable (Aguilar-
Luzón et al., 2012). This highlights the 
importance of contextual factors that relate to 
perceived behavioural control (e.g. availability 
of recycling points) (Vining & Ebreo, 1992). 
  
The TPB and VBN models are static and offer 
limited capacity to predict behaviour over time. 
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In comparison, the Transtheoretical Model of 
Change (TTM; Prochaska & DiClemente, 1984) 
proposes that people move through five 
dynamic stages: pre-contemplation, 
contemplation, preparation, action and 
maintenance. Stage matched interventions can 
be used to help people transition. Keller et al. 
(2021) apply the Stage Model of Self Regulated 
Behaviour Change (SSBC), which combines 
the TTM with constructs from more static 
models, to understand why consumers shift 
from single-use to reusable drinks cups. 
Intention to transition  was found to be informed 
by increased awareness, responsibility and 
emotions whilst perceived behavioural control 
strongly influenced the choice of a replacement 
reuse model. Mimiaga et al. (2009) note that 
using a small number of distinct stages fails to 
capture micro-level changes on a larger 
continuum, such as the habit formation 
process. Therefore, the TTM may not be 
sufficient to understand the complexity of 
circular behaviour if used alone. 
  
  
The application of these widely used behaviour 
models to circular consumer behaviour is 
limited because they are: reductive; 
individualistic, prioritising psychological factors 
over contextual ones (e.g. location); and based 
on linear causal chains. Further, these models 
assume that people act in isolation; take a 
deliberative decision-making stance; and do not 
enable types of behaviour to be distinguished 
according to their ability to reduce impact 
(Whitmarsh et al., 2021). Newer models are 
emerging that do not assume behaviour to be a 
linear process. Fogg’s (2009) model shows that 
behaviour results from the convergence of 
motivation (physical, emotional and social), 
ability (time, cost, physical effort, mental effort 
and routine) and prompts (a behavioural cue). 
The model has been used in qualitative 
research to structure interview questions and 
as a basis for coding data (Ackermann et al., 
2018). However, like the other models, there is 
still a lack of information on how to effectively 
apply it to gather data or how to pinpoint 
problems in need of analysis. 
 
Introducing a systems thinking 
framework for circular behaviour 
Current research frameworks, e.g. the waste 
hierarchy, and behaviour models, are too 
simplistic to aid in understanding circular 
behaviour and explain it as part of a dynamic 
and complex system. In response, the 
proposed framework (Figure 1) synthesises 
relevant theory including models of waste 
behaviour and behaviour change and methods 
for modelling and explaining behaviour. The 
framework is made up of four tiers which can be 
used to track emergent behaviour patterns and 
relationships between behaviours and wider 
system elements through: (1) the waste 
hierarchy, (2) stage-based behaviour change, 
(3) behaviour chains and (4) Fogg’s behaviour 
model. Combined, the four tiers enable the five 
key features of circular behaviour to be 
considered when researching circular 
behaviour. The framework is proposed to help 
comprehensively contextualise and explain 
circular behaviour and plan and conduct future 
studies. To date it has been tested and 
developed with application to in-depth 
interviews.  
 
Tier 1: Waste hierarchy behaviours 
First, the type of waste hierarchy (WH) 
behaviour under investigation needs to be 
selected. It is worth a note that the WH 
behaviours are not mutually exclusive and the 
relationships between each level need to be 
accounted for. As highlighted by the key 
features, this is because (1) certain circular 
behaviours should be prioritised and (2) 
consumers practice multiple types of WH 
behaviour at once. 
 
Tier 2: Stage based consumer behaviour 
change 
Second, the stage of a consumer in their 
transition to a circular behaviour needs to be 
understood. Based on the TTM, six stages 
specific to consumer onboarding for a product-
service have been identified: (1) have not 
considered, (2) previously considered, (3) 
currently considering, (4) previously used but 
stopped, (5) use and becoming familiar, and (6) 
use and feel committed. These reflect Roto et 
al.'s (2011) definition of user experience, which 
spans before use (anticipated), during use, 
after use and over time (cumulative). This is a 
fluid process and people may miss steps or 
travel in either direction. Time frames for the 
stages are likely to vary from consumer to 
consumer, a factor that has been identified in 
habit formation (Verplanken & Orbell, 2003).  
 
Tier 3: Behaviour chains 
Third, the consumer journey must be mapped. 
Designed specifically for circular consumption 
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systems,  behaviour chains are capable of 
identifying: forking and colliding points; forward 
paths and return loops; primary, secondary and 
ultimate behaviours; macro, meso and micro 
levels; interdependent behaviours across the 
journey; and performance indicators (e.g. 
intensity and frequency) (Z. Muranko & 
Aurisicchio, 2020). It is proposed that behaviour 
chains can be used for consumers who have 
experienced a product-service but also to 
explore if and how consumers mentally map 
anticipated stages of the journey before use. 
Tier 4: Fogg’s behaviour model 
Tier 4 integrates Fogg's (2009) behaviour 
model to analyse each behaviour in terms of 
motivation, ability and prompts. Notably Tiers 1 
to 3 sit within Tier 4 as Fogg’s model explains 
why behaviour occurs in all these tiers. Fogg’s 
model presents the three constructs as part of 
an interconnected system. Motivation and 
ability are visualised on a sliding scale and work 
together. When both are low it is unlikely that a 
behaviour will occur. When at least one is high, 
prompts designed to match motivation and
 
Figure 1. A systems thinking framework for behaviour change 
 
ability levels can set a behaviour in motion. 
Prompts come in many forms and can be 
external (e.g. an instruction manual), or can be 
embedded in our daily routines. Fogg’s 
inclusion of such a wide range of factors mean 
that this model is capable of capturing insights 
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on the relationships between consumer 
behaviour and other system elements. 
 
Example application 
The framework is currently being used to 
conduct a large-scale study on the reuse (Tier 
1) of fast-moving consumer goods. One 
preliminary case is presented here. The 
consumer (referred to as P1) uses and feels 
committed to reusable hot drinks cups (Tier 2). 
P1 owns two reusable cups but still sometimes 
uses single-use cups, all of which have been 
mapped (Tier 3) alongside motivations, abilities 
and prompts (Tier 4) shown in Figure 2. These 
insights were captured through an in-depth 
interview.  
 
This example shows the interconnected 
relationships between different levels of the 
waste hierarchy, stages of the consumer 
journey, behaviour chain and Fogg elements. 
The highest waste hierarchy behaviour, reduce, 
is reflected in P1’s reduced use of single-use 
cups since owning reusables. However, given 
that P1 has more than one reusable cup, the 
concept of reduction appears to have been less 
of a consideration when consuming multiple 
durable products. Multiple waste hierarchy 
behaviours can also be traced across P1’s 
journey with the reusable cups; whilst the cups 
are reused, the product packaging is recycled 
and the cups themselves will eventually need to 
be disposed of when they reach the end of life. 
The cardboard packaging is known to be 
recyclable, but P1 does not know what 
materials the cups are made from and, without 
any prompt, would have to search how to 
dispose of them correctly online. Despite P1 
feeling committed to reusable cups, they have 
not exclusively replaced single-use 
disposables, which are still occasionally used 
due to convenience when the other cups have 
been forgotten. 
 
The behaviour chain for cup 1, used at work, is 
less complex and more clearly defined (e.g. the 
cup is always stored on P1’s desk), enabling old 
habits to be replaced by new ones. 
Furthermore, the initial motivation was 
prompted by a work campaign so the  context 
of use is framed by a collective effort to change 
behaviour by multiple actors. P1 also receives 
a discount when they take the cup to be refilled. 
In comparison, looking at the behaviour chain 
and ability factors for cup 2, used at home and 
on-the-go, it is possible to pinpoint the likely 
factors responsible for the parallel consumption 
of disposables. Cup 2 is left in multiple locations 
(e.g. in the car, pram or cupboard) and so it can 
be forgotten about, causing a break in its 
continuous use. P1 also enjoys the social 
experience of having a coffee with friends and 
will relapse to single-use when needed to fulfil 
this. Furthermore, technological and 
infrastructural changes have led to the wider 
availability of recyclable and biodegradable 
single-use cups, which P1 feels better about 
using despite lacking an awareness of the 
correct disposal process for these alternatives.  
 
Discussion, further research and 
conclusions 
Previous research on circular behaviour has 
been found to be reductive, with limited 
understanding of how behaviours operate 
within a wider system of elements. In order to 
address this, five key features of circular 
behaviour have been established and used to 
inform the selection and synthesis of a set of 
behaviour models and methods which can be 
used in conjunction to explain the complexity of 
circular behaviour and inform future research. 
The capability of the integrated framework to 
understand behaviour within a system of 
elements is presented through a case example. 
The example application shows how multiple 
interwoven waste hierarchy behaviours form 
part of the circular consumer-product 
experience. The stage-based behaviour 
change model shows how advanced 
consumers are in the uptake of a circular 
offering. The behaviour chain is able to 
determine where consumers divert away from 
higher priority behaviours, whilst the Fogg 
constructs suggest why this might be the case. 
Instead of implementing changes without 
consideration of the whole system, which may 
cause unintended consequences, using this 
framework could help to develop interventions 
that enable the smooth operation of 
interconnected elements.  Through extending 
this approach to conduct a large-scale study, 
emergent patterns of behaviour and habit 
formation can be traced across a bigger 
dataset. Future research could also apply this 
framework to look at different products and 
consumption models (e.g. services) or analyse 
the onboarding process from pre-considering to 
committed. This would help further establish 
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